1. 
Supplemental Experimental Procedures Cell Fusion
EG/ES and hB/mB/2BR were mixed in a 1:1 ratio, washed and fused using PEG (50%, at 37°C over 1 min before dilution). Cells were washed and cultured in ES media at 0.5x10 6 cells/cm 2 . Where appropriate, to eliminate unfused human B cells, Ouabain (10 -5 M; Sigma) was added to the medium 4 hr after cell fusion. Non-fused mouse EG or ESCs were eliminated by the addition of puromycin (1.5 g/ml puromycin, Sigma) added from 6 to 12 hr after fusion. Reprogrammed hybrid (EG/ES x mB/2BR) clones were identified on the basis of Oct4-GFP expression, isolated using a pipette, dissociated with trypsin-EDTA, and then cultured in conditions used to maintain mouse EG/ESCs.
5hmC Detection
Glucosylated genomic DNA was digested with MspI (100U) or left untreated (mock digestion) at 37°C for 4 hr, followed by Proteinase K treatment for 30min at 40°C. The
MspI-resistant fraction was quantified by qPCR using primers designed around at least one MspI site, and normalized to a region lacking MspI sites (see primers listed below) and to the mock digestion control. The percentage of 5hmC was calculated by subtracting the values obtained for T4 untreated MspI digestion from T4 pre-treated MspI digestion.
Western Blot Analysis
Western blot analysis was performed using appropriately diluted rabbit polyclonal antiDnmt1 (Novus Biological, NB100-264), chicken polyclonal anti-Dnmt3a (Abcam, ab1429), rabbit polyclonal anti-Dnmt3b (Abcam, ab16049-100), goat polyclonal anti-Oct3/4 (Santa Cruz Biotechnology, sc-8628), rabbit polyclonal anti-Nanog (Cosmo Bio, REC-RCAB0002P-F), rabbit polyclonal anti-Tet1 (Millipore, 09-872), rabbit polyclonal anti-Tet2 (Santa Cruz Biotechnology, sc-136926). As loading controls, blots were incubated with rabbit monoclonal anti-Tubulin (Sigma).
X-Gal Staining
Undifferentiated and differentiated hybrid clones were fixed for 15 minutes at room temperature in 0.1M phosphate buffer (pH 7.3), 5 mM EGTA, 2 mM MgCl2 , 0.2% glutareldahyde, washed in wash buffer (0.1M phosphate buffer (pH 7.3), 2 mM MgCl2) and incubated in staining buffer (0.1M phosphate buffer (pH 7.3), 2 mM MgCl2, 5mM potassium ferrocyanide, 5mM potassium ferricyanide and 1 mg/ml X-gal) for 16 hr at 37ºC. Upon three final washes in wash buffer the stained plates were analysed using an inverted widefield microscope equipped with a 10X objective.
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